Inhibition of cytokine-induced β cell apoptosis via laccase and its therapeutic advantages for insulin-dependent diabetes mellitus, type 1 diabetes.
In pancreatic islets, free radical formation produced upon exposure to proinflammatory cytokines mediates β cell destruction, which ultimately leads to type 1 diabetes (T1D). In this study, we examined whether laccase, a family of the blue copper protein, can be successfully used to prevent β cells from cytokine-mediated apoptosis. Non-obese diabetic (NOD) mice were used for these experiments. In parallel, the RINm5f β cell line was employed as a model system for in vitro experiments. The results demonstrated that laccase effectively scavenged peroxinitrite, which can be formed by nitric oxide, and upregulated the expression of antioxidant enzymes, such as manganese superoxide dismutase (MnSOD) and catalase. Interestingly, laccase balanced pro- (Bax) and anti-apoptotic (Bcl-2) proteins in terms of both the mRNA and protein levels with a downregulation of cytochrome c protein in RINm5f cells. In addition, laccase maintained blood glucose concentrations at a normal level with a simultaneous increase in plasma insulin levels during the spontaneous induction of diabetes in NOD mice. In conclusion, the antioxidant potentials of laccase in scavenging free radicals and upregulation of antioxidant enzymes may exert its pro-survival effect by counteracting the increased intracellular oxidative stress, and, consequently, by inhibiting apoptosis induced by cytokine-mediated activation during the course of T1D.